Background: The dilemma for stature estimation from the skeleton is of great medico-legal importance. Stature is one of the fundamental features that may assist in the recognition of an individual in situations of mass disasters or in cases of absent main body parts. Aim: To predict stature from hand measurements, (length and breadth) in four different population groups (Egyptians, Saudi Arabians, Indians, and Filipinos) and to establish formulae for stature estimation for each group. Methods: Eight hundred right-hand predominant subjects (400 males and 400 females) belonging to four different population groups (100 males and 100 females for each group) aged 17-58 years have participated in the current work. Each one has been investigated for measurements of stature, hand length, and the hand breadth. Obtained data were statistically analysed using the SPSS Statistics for Windows version 25. Results: Linear regression equations reveal a fairly accepted rate of accuracy with a standard error of estimate (1.92 -4.77) in respect to hand length of males and (3.31 -4.24) for females. For hand breadth, the standard error of estimate was (2.43 -4.73) for males and (3.01 -4.51) for females. Conclusion: this study can be useful to predict stature from a dismembered hand when it is subjected for medico-legal examination that may highlight the expected medico-legal implications on the practical background.
INTRODUCTION
Establishing the identity of an unknown person is a very essential part of forensic investigation process. Forensic anthropologists depend on certain skeletal features to estimate race, sex, age and stature to build up a biological profile of an unknown person (Wilson et al., 2010 
AIM OF WORK
The aims of the present study are:  To detect the possibility of stature prediction using different measurements of hands belonging to random, living four populations' samples and  To investigate differences between them  As well as establishment of formulae for stature estimation for each group.
MATERIALS & METHODS
The current cross sectional work was exercised on 800 subjects (400 males and 400 females) belonging to four different population groups (Egyptians, Saudi Arabians, Indians and Filipinos) who live in Al-Ahsa, Governorate, the Eastern Province, Saudi Arabia. Each population group includes 200 subjects (100 male and 100 female). The ages of the included persons range between 17-58 years. Measurements were taken from righthanded persons to ensure similarity and avoid the impact of hand domination on the taken measurements. In each group there is a significant relation between stature and both hand length and hand breadth (P value <0.001).
There is also a significant difference in the hand breadth (P<0.05) between the Egyptian group when compared to the Saudi Arabian group. There is no significant difference between the Egyptian and Saudi Arabian groups regarding their stature and hand length. No significant difference can be observed between the Egyptian group and the Indian group in relation to their stature, hand length and hand breadth. Conversely, a significant difference is present between the Egyptian group and the Filipinos one (P<0.05).
The mean values of stature and hand measurements for the male participants of the four populations are described in table (2). Egyptian males have the longest mean height and the longest mean hand length when compared with the other groups. Males of Saudi Arabia group have the longest mean of hand breadth. A significant relation between stature and both hand length and hand breadth (P-value <0.001) is present in each male group. There is also a significant difference in the height and hand breadth (P<0.05) between the Egyptian male group when compared to the Saudi Arabian male group.
There is no significant difference between the Egyptian and Saudi Arabian male groups regarding their hand length. No significant difference can be observed between the Egyptian male group and the Indian male group in relation to their stature, hand length and hand breadth. A statistically significant difference is observed between the Egyptian male group and the Filipinos male group regarding height, hand length and hand breadth (P<0.05). Similarly, the mean values of stature and hand measurements for the female participants of the four populations are described in table (3). Indian females have a longer mean height and hand length when compared with the other studied groups. Females of Saudi Arabian group have the longest mean of hand breadth. Again, a significant relation between stature and both hand length and hand breadth is clearly seen in each female group (P value <0.001). There is a significant difference in the hand breadth (P<0.05) between the Egyptians female group when compared to the Saudi Arabians female group. There is no significant difference between the Egyptians and Saudi Arabians female groups regarding their height and hand length. No significant difference can be observed between the Egyptians female group, and the Indians female group in relation to their stature, hand length and hand breadth. A statistically significant difference is observed between the Egyptians females group, and the Filipinos females group regarding height and hand length (P < 0.05). On the contrary, there is no significant difference in respect of hand breadth.
Linear regression equations derived for stature estimation from hand length and hand breadth for both sex are shown in table (4). These equations were used to calculate the estimated stature from hand length and hand breadth. A comparison between actual stature and estimated stature using hand length and hand breadth for the four population groups is shown in table (5) and table (6) respectively. It is clearly observed that no significant difference between the actual and estimated statures in each case (P > 0.05). So, these formulae can be used to estimate stature for the four population groups.
The results of this study revealed that, upon comparing the stature and hand dimensions of the four population groups regardless of sex, Indians have the longest mean height and mean hand (Hall, 2017) . In the anatomical method, heights of the skull, vertebral column, and length of lower limb are added together. In the mathematical method, stature is determined using regression equations that reflect a linear relationship between stature and various body bones and body parts.
As a fact, the anatomical method is more accurate than the mathematical method albeit it needs all the component of the skeleton are available. In several forensic scenarios, the mathematical method is the only applicable when the body is mutilated or incomplete skeletal remains are available. As concluded in the current results, a significant relation between stature and both hand length and hand breadth is present in each male group. In the four groups, the male participants showed higher mean values of stature, hand length and hand breadth than the female participants. This can be attributed to the male's genetic constitution. Moreover, the age of puberty in males is two years later than females, which give them a long time for growth (Ibrahim et al., 2018).
As illustrated in our results, Egyptian males have the longest mean height and the longest mean hand length when compared with the other three groups. Saudi Arabian male group has the longest mean of hand breadth and this also indicates that regression formulae are sex-specific (Supare, et  al., 2015) .
In the present study, a statistically significant difference is observed between the Egyptian male group and the Filipino male group regarding the three studied parameters but no significant difference can be reported between the Egyptian male group and the Indian male group. There is also a significant difference of the height and Linear regression equations were postulated in the results of the current research to estimate stature using hand length and hand breadth for each sex in the four population groups. Comparing the estimated statures with the actual statures of each sex in the four groups had revealed no statistically significant difference between them. So, the postulated regression formulae derived for each sex in the four population groups could be employed effectively for stature estimation. the investigation of a single population group while the current study was carried out on persons belonging to four different population groups (Egyptians, Saudi Arabians, Indians, and Filipinos). All measurements were taken from the different populations' samples once using the same tool and by the same investigator aiming to reduce both inter and intra-observers variations. These two criteria could be considered as the main strength of this work.
To the best of our knowledge, the current research is a pioneering one among the anthropological comparative works designed to investigate more than one population in the same locality by a single observer. On the other hand, it does possess some limitations; the premier is that it was carried out on relatively limited numbers of cases. Moreover, like any anthropological study, the popularization of the obtained regression equations cannot be absolutely settled.
CONCLUSION & RECOMMENDATIONS
The existing method of stature prediction relying on finding the relations between body heights with hand measurements is considerably efficient and offers statistically significant impacts in either sex. For most accurate and more specific regression equations, it is recommended to conduct such comparative studies on a wider scale employing a larger number of subjects.
